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(DV J^^O'PXh. LiPFe. L i B F .^^ffl-f^ r <t 755^t 

* 

<b A ^ ^1] m m l^f^ ± ! ' 1^ - ! ; ^ til . if U T ft lil iS !|*^ K 1 
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miij??!^^^^^/!^!^*!)!]??^-}!^!:?!!! 1 B^iJ II ^ if T m Bj^ LfiT)^ * 

L i F e P O4 <!r ;^7 — 75^ 6 5 L i F e P O 4 ;!? - 
^i^. L i F e -Mn P O. <!: i b 5 l^l^^MI^^. 3^ 

liL i .M n y P O4 <b /£6 L i .Mn O At) 

LX\±s L i xMvP 04^S^^ffl|3fe<i: LTl^ixtt' 
li<. ±3i!iLyi J; 9 !ii^e5crajg/yi 3 5 0'CJ^±. 7 9 O °CJ^:AT»$ii 
t '^'Kitii-'M'ui- 5 PS "9 . L i^.M V P O 4 5 7c3fl ^ 

!Km-h^^^\.x\^xi,mt>fi\>\. 
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m'^^izm^\.'xm.mi-^o 

MW. 1 -Cd. IE^i®ifeK<i: LT L i F e P 04§r^fi5c1-'5^!i, fi 

tT. L i F e P O.^^/t L/lo L i F e P 04^^^figtSI::{l. 

H.HsPO.) ^^i6 + 5^{'|^>#tfc. i^f;) (Fe) v^l 

^S$i?<Z7)^^P#j (FeCiOj- 2H;0) D yWi-'A'MT > ^ :^ 

^ (NH.H.POJ mWi')^^J^ (L i ,CO0 ^/U 

l:l:;0'^O. 4:1. 6:2: 1 !l S .t 9 fia^T- 3 0 5>l?flZl^ t T . 
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6 0 0'C-e2 4mmmf&t^j^t\ZX 19 L i F e PO.^^fijc t/z = 

^ tT. ±xE(7)J; 0 !l LX%hhtz L i F e P O . r E-tiirgtlK i 

F e P 0 4<Jr 7 OSffl-%<t . Wm^iJi LTTir^ U> 7-7 ^ ^ 2 5 

y y f-t±ilc9# 1 3 0 0 ^ffli^fi, i^!;, :L(OsEm'^M^MMi^t 
0 0°CT 1 R^Pa^^i^^ tTjE^i?gtiMl?r?FMt/c. -^LT. EliS 

(D^^AU-^mm^s L i P Fe^ 1 m o 1/1 (7;?i5£T^fi)?$ii--5 
2 

e) .b, @^g$il< (Fe (CH.COO) .) t. y^S^iZTK^TV^ 



) 
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(NH.HiPO.) t. i^Ky^!>A (L i ,C0,) ^ 
;H:t7j5 0. 2:1. 8:2: 1 [Lfj: 6 I 0 [^i^^ Ltz 1 t i;if^\-lt. 
Mhtm 1 ^Inj^jil LT L i F e P O.^^fig L. #b;il/-- L i F e P 

:0.'2H20) t. y y^-7k^7>^ri<> A (NH^H^ POJ 
iH^Df-^M. ( L i :C03) t^. "ejUit^^^ 2:2:1!!/^?) ■ 

J; 0 i^m^LTzztumt. mm i tmm',^ ltl i f e po.^ 

'a-f& Is %btlfzL i F e P O 4 ^Elif^t/®' cb L-Cffll/^T. T h 

of {I. ±aitfcJ; ^-^s^^titzL i Fe PO.i'o 

^/ill^M :y;y'^RINT2500 mil^^MM 
Xiil:CuKa, 4 0kV, 100mA 

r.-^^-p< : mmmm. i s 5 mm 

;^ y y h*! : 

i5^'-r^^-v.:c> H7> y <y h (DS) =1' 

Ui^--]fy'^'7.])yh (RS) =1' 
^^=3f^ir >y i?' y y >y H (S S) = 0. 15 mm 
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tIe^IeSI : 2 6/ = 1 0' -.8 0' 
7.^^>7. t - K : 4'' 

2;^^1-, El 2-h>h. :i^tl.4^!;L i F e P O .a^^(7)^|^lit!C0^^t 
(i5!lES$tL-f . ¥^(DL i F e P O.^i^tibn-rPS r <!r 755t>/j^5, 

h!I*^H^Tmi,iIf^^^^fig-t-Sr <!:T\ [Wl^il'L i FePO.'^#figL 
7t/j^ 3 2 0°C/Pb 8 5 Ot:<7)|giaT-^fi!t$tL/iL i F e V O At. 

^^(OL i F e V o Am%^iix\>^7^ ^ t iimm^ fifz.^ 

— 15. tb^fll 1 X'^^^flfzL \ F e P 0.<^^^'^X^|H]^fr/^'^- 
/5^#ftL. ^t@(^L i F e P 0.7)MI'bi^Tv^4^^r <!r;i5tj;0.v2)c ^"^^ 

^ IM^l'ff V X , n.m.^,B.¥'A\ '5 VlC/^ofc It ;^T' . ^ 1 5£ 
i:/0^e)^mE?El!H?Ji9#;tT. ®E^4. 5 Vllfijif^ L/-:ii^^-C• 
^l^^To/c„ ^LT. l;zjh[;6^0. 0 1 mA/ c m'J|^T:c4o/;ll# 



28 



& (2 3°C) T1tV^. :L(Dt^(Dm'£^&itO. ] 2mA/cm^<t 

^ft-C-fc^l 7 0mAh/g ll-li-^ 6l6 3mAh/g<!rl^9;f>;^ 

T I ^ -6 r .i: 5 0 

YiiTp-fo HI 6 S t>* HI 7 J: 19 . ttil'if^^J 1 (T^H^-ed. -y-'f 

:Lt'<:\ mmW-^COF. e '' f)m^mM\Cl^xmit^tlX F e 
7^^5(7) mmOL i F e P 0 475q#Pj;jx^r t;6M'^/'j>oy-, 

<nm2> 



1$ i^'j ^ ^ ^ L . o IE n ?t t) ® ^ /fj I ^ /c ^ ^ 7t< m fi? ?s - m m ^ 
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MMm 3 

t-r. L i- F e P O.^^/^fe L/C. L i F e P O.^^^^-rS 

H.HcPO.) ^i^-S^ + ^^iwil^&^^vL/i. i^il. ®t:j?igi:^ (Fe (CHs 
COO) ■.) ]) ym~7\<^MTy^^^ls (NH.H:P0.) <>: , 
yf-'^A (Li.COa) t^. ^ /H:|:/5^ 2 : 2 : 1 il S ,t 9 
I r f L 3 0 ij'- PbI ?1 ^ L T Hf] ilK L /i c 

#ffl^TT'3 0 o'c. 1 2mm(DiRm^^n^rzm. ^mwm%r. 

mmi^^e 0 0t-C2 4mfmf&t^^^t>,zi D L i F e PO.^-g^ 

J^Ltz.^ 

^ LT. mhhtzL i F e P04^IEg?g-tiMc!: LTffll^T. Ilil 

1 i ^ « L T X h -fe ^ it ®i L f^jEST AVAILABLE COP\ 

^-r\ L i F e P O.^^/ig L/i= L i F e PO.^^Rfe-f-S!l(i. 

H.HcPO^) ^^ib + 'j^izmiLtz. S1-:S^fc (Fe ( C H r, 

COO) 2) !J >g$Z7K^7>^^ -^i^ (NH.H.PO4) <!:, 
^g^y f-f^A (L i iCOa) fk. 2:2:1 !; S ,t 9 

\Z%$^X'3 O'j^mU-^Ltz'^. ^h\c:^^i^i^mt LTiIt^2mm<D 
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T. miiii^^e 0 o°cT'2 4 mr^^^m-r ^ z t '.^ .t ^ l \ ? e po 

^ LT. #e)iX^c L i F e P O . ^lEHStl® <!: LTfflV^-C. ^JSi 
^jj^i] 5 

t-r. L i F e P O^^^fig Lfc, L i F e P04'^^Rgt5!r|i. 
H.H2PO4) $ri^fe + 53^!^)fe'#L;tc i^Stic (Fe (CH 

3C00) 2) y ys$~7K^Ty^^'> A (NH4H.PO4) 

j^@^!Jf-[>i. (L i = C03) t^. ^/H:b;5^2 : 2 : 1 J; 9 

^*#ISmT-C 3 0 CC. 1 2B#^1(^{SfelE#^ffofct, 
#iaMT^ mmW'^ 6 0 0'Cl:-2 4ll#fBlfe1fiSci-^r <!:il J: "9 L i F 

eP04^^fi£LfCo 
^ tX. L i F e P 04>^E®r^#jW.Jr trfflV^T. ^Jfii 

Mi^M 6 

^-f, L i F e P 04^^fi£ L/i, L i F e P04^-g'P5ci-6!lli. 
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H.H:PO.) ^^l^ + j^iZtMittz. 't(0'ik. mWim. (Fe (CH 
3COO) y y|tZ7k*7>^- A (NH.H.POJ 

^® y ^•i'-A (Li 2CO.O ^ ^^Wtb/i^ 2 : 2 : 1 J: ^ 

l^#lirvTT'3 0 ot. 1 2^#|?^]wfsit^ir^^^■ofc^^. 

^T. mWW-k 6 0 0°CT' 2 4H^i!0t^fi^tS :i <!rm:^)L i FeP 

tT. L i F e P 04^MetlK<b LTffil^T. 

i:bl$^'J 2 

^-fs L i F e P O.^^^K L/Co L i F e P 0.^^;5gi-S!C(j;. 
t-f. Pll^i^c (Fe (CH3COO) :) y ^jS$Z/[k^T>-t- 

(NH4H2PO4) b-. (L i .CO3) b^. ^/L^ 

H:;i52 : 2 : 1 S J; 9 l^fL^-C 3 0 ^^rnl^-g- tXiiiZflv ^ L/c. 

^■f ^ ^ ^ (Ci "9 L i F o PO^^^^L/ic LT. mhntzL i 
•F e PO, ^iEmm¥/inb LTffll^T. HJfiif!) 1 c!r mm',z LXt^ h 



) 
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Sll^i*, I18;6^6x :!l£/i!ctl't'!l L i F e P O ;:Jl^f-(7)^|jlii|^j(7)#^E 

J;b|i5«^iJ 2 T-^figi^Lfc L i Fe P o.om%zx'Bm^y<^ - 

y^msizfr-ir. I119/5^b. itiSti'l-' ii L i Fe P O .U'^\-0)^mi') 
7)^#ftL. ¥^@<Z) L i F e P 04/ilq#lbi^Tl^7'iV^r fj: 

TV^S, ro^^FM^Ii. Fe^Os^-. f< (III) it-g-feT'feS 

X- ±mLfzijm t mm{z tx ^t/immri^n -^fz-. 

1 0 0 1 0 .t 19 . ^i-|f^"ij 3 o)mnnts 3 . 

4 Vf^3£{l5ptI/^mfaS:tLT*i'9. IBIiSi^fflT'^o 5 1 7 OmAh 

/g ii^-t^ 1 6 3mAh/g t\^'o.x^^j^'^^i7ti}kmmm^m^^ 
mi^'^mi liZTTk-To n 1 iTj^b, 3 wtHiiii. h^^^/u^^ 



wo 00/60679 
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m$.m^titz, 

X7' ^ h±ji^^if.mL. ^ti^(Dm}iLo^^minm^m^tZ:, mm 

J: 19 . 3 5 0°CU±. 7 9 0'VUTff)%mVL i F e PO.^^^f^t 
^^tX\ 'i}^^(D$\^7kmmU~'&^m'^(D l 2 OmA h/g ^±|Ii;5 

Si ^ ft ^ ^ 5 r T' ^ 5 r i 75s 75. o /i c 

-Ij. itiltfe^ij 2 (7Xt?ill;Iol^T(7)^j;^r^i|■ft^^[II 1 3 
tzs i:L^?§^J 2 (Dl&iioiNT. -f^^Ji^^^t^Ukm^Ato^mi^f^ 

1 4 IZ^Ts-fc ® 1 3&t>'ll 1 4 J; 19 . i:b'ji$^ij 2 W ^ T' (1 . f- 

^ffi-r::<J:T\ mmPr^^cDF e --/i^^i^Sg^ilioTi^ft^iiTF 

e <!: 5 W ^ |5;5 1\ -^nOL i F e P O . ib il 5 1 t fpt)^^-^ 
fzo ^LT. ^(^¥+BOL i F e PO.^IE#S!t^S<b LTffll>fcl 



<nm3- 1 > 

MWiZ - I X-lt, L i FePO.XItL i F e u. 5M n P O . 



m ( r O V ^ T !f# (7; V ^ ^ W {ffi L 0 
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'■^ Til 7 



lEUi^^Ut LTL i FePO.i: mMit¥/lM'V- h^ti-n^^^ t^^ 
bf^a L i F e PO.ti-yr^>m'^i$^'^f& L. ia ^ ffl I ^ fi|IN< 1: 

7|<^7>*-!>A (NH.H2PO.) t. m^V^^M. (L i iCO 

3) <!r$:. ^/H:l:/5^2 : 2 : 1 J: 9!i?l^L, ./J^-zi-^/uiiJ; 

rl^L/ic ^^#I1MTT- 3 0 0 'C. 2fi#^:0 

5 0°CT'2 4B#fn1i^fjc-tS r .i: llct "9 L i F e P O 4 7t7 - /jO^^fls 

BEST AVAILABLE COPY 

^^LfcL i F e V O.H-if^y^^'^-k^ 7aft%ir. ^«^l]<t L 

fc\ ±te7Ky 7 -y-fk y xxiji. Ky -^f-ttMc^s i a o 

v'^ild^L. f^MT/U3-y#ia^T. 1 0 0°CT' 1 Btr^mM t 

/U5 ^ r>i^^ 5, ^jS^i 1 5 . 5 mmcDR^gt)t(l|T-^S< Z.b\Z. 
J: 19 htltooiE^ii L/t. r 1 ffilKi. 60mg 



wo 00/60679 PCT/JP00/0191S 

umm 8 

. ^/yy 7 A V T-tf-uy^y ^/^^ ^ fiffitb^i^ 9 0 : 
5 : 5 t/^S J: pJi^^L. 19 L 

fcJi^^Ml^ii^iJ 7 <!:|^1iilUT. L i F e O -if^y%^{t-^^ 

^ LT. ±Ji!i(7:' J; 9 1^ LT^fjtlf; L i F e ? O ,ti -if.y'^,^*^ 
^il^'l 9 

M^t/® <!: tXL i Feu. sMnu. 5 V O ,13 — ■ff^V'^^i^-^'^^ 
L. L i F e 0. sMn 0. s P O . - ?J^' >M^{$:^IE@St/^ <b t/cT 

tT. -^Hfc'Tl^^Pit^ (F e C:0. • 2 HoO) SI^I^tV 

;«/>47KfD#5 (M'n (CH3OO) z) ^) vm-i^%T y'^^'O 

A (NH.HiP04) l^S^yf-^i. (L i =C03) t^. ^/H-t 

: 1 : 2 : 1 I:: 5 J: 9 !-?^^ ^^-/I'^/uiiJ; ^3+:5->[;f/) 
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^ h ts 7±^\^>y"y y^t^. M&it^'^ 90 : 6 : 4 t^H^X 

Feu.5Mnu.0P O 4 - > W.-^ W- ^ fi$. L/ic 
^ LT, ±T^(DX 0 \Z tT#6ia^i L i F e u. .^M n u. 5 P Oa:;^?- 

)^m.m 3 

J;biS1?!l3 <!: LTd. jESSI^Si: LT L i F e P04-^'&^SL. L 
i F e P O.^IEffiSt/K^ Lfir ;^ hir/u>^^^il tfc 

^-f^ •>i^^c-7K?Ptl (F e C :04 ■ 2 H.O) b . 9 
7R*T>^^'>jiN (NH.H:PO.) i:. wiMV)'^t> ^ (L i .CO 

3) */Ht/i'^2 : 2 : 1 !i 5 J: 9 t\ - ? /I- !c J; 

^i^LfCo ^J^ii. ^St#ia^TT-3 0 0°C. 2 n#^i] 

T. 5 5 0°C-C2 4n#^^jt|E)^-rs:: J; 19 L i F e PO^^^fjjcL 

±ii^CO J: 9 1:: tT#btlfc L i F e P O.^E^iS-tl® <t L 
e P O 4 ^ 8 7 <t . jgli^lj t\.X'/y-7 7 ^ V\ 0 <h: . 

I^t^ili: LXt°})y v{t^=- y r >^ 3 fflffi%<b ^ii.5r LTN 
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li#PJmiiLTiESf5tiM"l^?IM L/-i= ^LT. E ^1 ;g t) M if "/^ ^0 

\- ti^ ?^^/i^:>j-7i<:^~.- \^ t(Dm^m'is,^mm\z^ l i pf 

t- 

S r <!: \Z l I? , 2 0 2 5M«=i-Y >S!J#7|<l:fi??f^~?:^:m?ltl^f^®i L 

^U«tblSf?iJ 3 T'ftii^tLTt L i FePO.jrolNT. ^Ill T'±3i!i L 
X H 0 tif iJ ^ ^ # If . { I L r . 1^) tI^ X |§i [o] Jff ^ ^ ^ - > ^ 
S'J^Lfc^ l^±(D|&*X|^lHl^(DSiJ^|$fi^|l 1 5 -mi SilTFto 
7 T'^^$ n/c L i F e P O . ;(7 - > ^ ^ fjfi (7) X ^ HI 

rr^^iJ'-^SrE 1 5 iz^r.t. HI 1 5 j^^b. 2 6' (D^J''^ 7 r-f h 
^)[E]W"t:'-# irP^# . :3£^iil4'!c"]L i F e P O . Jii^o TMt) 
itW.m^tl-f^ ^ffiOL i F e P 04^M#btLTV^-ro 1 >;J5t^75^^, 



wo 00/60679 
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(7) L i F e p o .Ti^t b <!: mm ^titz, 

mtmSX^f^^ilfzL I Fe P O 4 - 1 ^ CD 1-5) 5|c X a IeI 
$T^^'^->^III 1 6 Hi 6'/}^h. 1^ 2 6' 7 7^ h 

(7) d] JJf - ^ 1^ # , ^Bgtl^"i'L i F e P O.U^^I'C^^^ljEil^CD^^S 
(iSftlS^ tl-f V B^^(DL i F e P 04;65^#f3ixTV^S <!r ^HtaS^n 

9 T--a^sSc$ tLfc L i F e u. 5M n 0. 5 P O 4 - >I[ ^^^(7) 
l05|^X^|EI^^f^^°i^'->^III 1 7Jw^-r, ^fc. ii/5fe£^^ 5 0 CC. 
6 0 0°C. 7 0 0°C<b LT^fifetfiL i F e o. oM n o. o P O 4 ;!7 -7}f 

"b. 4 0 o°c;6^b 8 5 o°cc7)|6isrt-e(73v^ < > h 

XfM^^n^ r ,!r !l J; 19 ^f^^tltz L i F e 0. sM n 0. 5 P O 4 ;t7 
q^i^L i Fe P 04J^Jl^^(7)?F^jfit)(7)#S(l^f|IS$i^•f . ¥^B(75L i F 

Jtff^fiJ 3 -c-a-fife^n;^; L i F e P OA(D'BMxBmiJr^<^ -y^m 

1 8!c^rc1-, mi 8 7i>b. ;tfig^'t'iCL i Fe P O ,i;i^\~o^-yfm^/jo) 
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i;^!!. m»ii;5^0. 0 5 mA/ c m'];XT{l^j:^fzmj^.X7tW.^K^J ^ 

;^iJm<!: t^!;^?ll (2 3r) TfTt\ 5tJ^icl:#t±^i? 
ft-rSl^iCld. l;?5ft^^S^0. 1 2 mA/c m^i: L/Co tfi. .ftilt 

&.±<D^tkm.nm{^x 'ombtitzi^^^m 1 9 -m 2 3 iitf-To 

(75m?&li. 1119 J: 19. 3. 4VH]5:\LW-iKfj:mitL^^LXi6^ , 

^Wa^MXh^ 1 7 0 mA h / g il-ti:^ -5 15 5mAh/girV^9 

fJ^^El 2 0 !i^t„ ^ii^ij 7 (Dffifetl, El 20 J: "9. i^-^f^/u^^ 

ititO. 1 %/c y c 1 e JiiT<b1iftT/h^ < . t /ll&it^tt 

mmt. HI 2 1 J; 19 ^ 0. 2 mAT'^*ic€U/c:^#i^li. 16 3m 
2mA/cin-llt0 9 3 LTl^-S) r <!: ;0^tj/j^o/::e 



I 



wo 00/60679 
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(DM-mt. 0 2 2 J: "9. mt^^A-^-h^o 1 7 OmA h/g 

1 4 6mAh/g i:l>9;'^#^i^i^7E^^l;^ffl^fg^fetT*^'9. ¥ 

El 2 3 ic^i", ^i'Sl^iJ 7 (7;m?l!i(ix H 2 3 <t "9 . 7E*i(l:i:»it^S/!)^ 

1 m A/ c m=n#(Dnl3l^Jjcm^fi[l. 5t^jcm^ij^5Sit75'^ 0 . 2 mA 

ttz. i jit : J. Electroche, Soc. 144, 1188(1997) <t >9 . L i F e u. 
1 Jr>i^-r. L i F e u. oM n «. 5 P O.^^^lkT'EliirStlKi'ffl 

l;?tii^fi;6^ 7 5 m A h / g <tl6v^ tjCD-c-fcs 



tT-^5:^L i F e PO.-e*$n5){b^tl^¥3!llT'fflV^fiJ:biS^'l 3 

n^-^fi^L. ztii:f^^^tz^^:^mnm~'d:M'/txh^^(nx\ lEmm 



wo 00/60679 PCT/JPOO/01915 

& S i: /5^t>/4-^o ;tc 

ttz^ mtm 7 1 mmm 9 i: ^i;b'<§ mi 9Rxfm 2 2 j; 19 . 

ii^xJ: D . IE^i?S#)W<t LTL i F e u, sMn o. ^ P O , :b -yii y^-^ 
fl^^ffll/^^ r <!: HJ; 19; J;"9ii;^ft-C\ J: "9 SaE(D^h:7Kl:r?l?tZ 

<M^3 - 2 > 

^ii 3-2 Xit. L i Mn P O.^t^t^U^ (75 jEHStlK^^^ 

^L. :iti(^<DiEm^S!^M^^\''tz07\^mM'm-^Mi^^i'fmLtz.. 

lEmm'^Kt LTL i Mn P O . ;(7 >^^|$:^^^ L i M 
H4H:P0.) tm^V (L i .CO3) t^. '^/i^ttX'2 : 2 

^*#(SMTT'2 8 or. 3 0#Fr.1(D{5^j|^Sr-r^r ^biiJ: 0 



t 

I 



wo 00/60679 PCT/JPOO/01915 
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(D'ik. B>iSl#:^l«#iamT^ 6 0 0=^C-C 2 4 li-fFrf^^MfT, ~ i: 
J: "9 L i M n P O - - ^^J5g L 

^iit^cL i Mn P 0.;i7-/J^'>ii^ft:^ 9 7fift%,ir, IStf^iJ <i: L 
2-fny Ky4>iii-^)-{c?i^LT-<-;^ httOIEIi-g'^iJ^I^I^L 

1 m o 1/1 C7)t^-e^jii?$-ti:5 ^ i (iJ: 19 ^N< m firiS ^ il M t e 
1 1 



wo 00/60679 PCT/JPOO/01915 

mmWt7±^uyyy y ^ t^MAi:tX'9 0 : i 0 t^M^cX-O 
!l?l^-tar <i:U^^Wi. nmmi Otmmi^LXL i Mn PO^;!?- 

m^m 1 2 

mmi^t7±f'U>y'y ir^ffifihb-es 5 : i 5 cb4^S.t 9 

L/io ^LT. r<7)L i Mn P04;!7-4^">ii^|i(s 
^lES^if^Kct trffll^T. %%m 1 0 <tlWliriii LTt^;^ V^dv^ 

1:1: 1^^115 

jE^l&!|^Mi: LTLiMnPO.^^fijcU. LiMn PO.^IEli 

^■f. m^-^^^i^y (MnCOa) ^ y >^7K*7>^- ^i. (N 
H.H2PO4) tmM^)^'^J^ (L i fk. : 2 

±i7!iC0 J: 9 i- tT#^nfc L i Mn P O . ^lE-liS^i W i: L 
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